Effects of trigeminal ganglion stimulation on the central auditory system.
A projection from the trigeminal ganglion to the ventral cochlear nucleus (VCN) of the guinea pig was recently described. The synaptic terminals of this projection terminate in the granule and magnocellular regions of the VCN. Stimulation of this projection has been shown to result in activation of neurons of the ventral cochlear nucleus. We investigated the effect of electrically stimulating the trigeminal ganglion on the central auditory system activity using 2-deoxyglucose (2-DG) autoradiographic techniques. Electrical stimuli were applied to the left trigeminal ganglion as bipolar pulses, 100 micros per phase, at intervals of 200 ms and an amplitude of 100 microA. Negative control animals were not stimulated. A positive control animal was stimulated in the left ear using a 1 kHz tone burst with 200 ms duration and an amplitude of 80 dB SPL. 2-DG was administered by intramuscular injection. Following a 1 h incorporation period, animals were sacrificed, the brains rapidly harvested, and prepared for autoradiography using standard techniques. Autoradiographs were analyzed using computer-assisted video densitometry to determine film optical density in the central auditory regions of interest. The cerebellum was also sampled as a gray matter indifferent intra-brain control region. Results showed systematic and significant differences between 2-DG uptake in the cochlear nucleus and higher auditory centers between control and stimulated animals. Trigeminally stimulated animals showed significantly higher uptake than unstimulated animals in all auditory centers examined, especially ipsilateral to the stimulation site. The activation pattern differs qualitatively from that seen with sound stimulation in that mainly contralateral pathways are activated with sound stimulation. These results demonstrate that a projection from the predominantly somatosensory trigeminal ganglion can influence the activity of central auditory neurons in a manner distinct from acoustic stimulation, suggesting activation of non-classical auditory pathways.